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First-Principles Simulations of Silicon Nanowires with Different
Surface Passivations1 JUNWEN LI, JOHN W. MINTMIRE, Department of
Physics, Oklahoma State University — We report first-principles simulation results
for the electronic band structure of silicon nanowires along <100> and <110> di-
rections with different surface passivating groups such as hydrogen, hydroxyl, and
methyl within an all-electron, Gaussian type orbital, local density functional ap-
proach. We discuss how these different groups affect the band gaps and electron
distribution of silicon nanowires. And from the band structures we find that the
carrier effective masses of <100>-oriented silicon nanowires exhibit much more de-
pendence on the diameter and passivation compared to those of <110>-oriented
nanowires.
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